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DETAILED ACTION 

Status of the Claims 

1 . Claims 1 -1 7 are pending in the application. 

Claim Objections 

2. Claim 6 is objected to because of the following informalities: Claim 6, lines 2 and 
4, recites "the sample solution storage portions", it should be instead "the buffer solution 
storage portions". Appropriate correction is required. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 14 is a method claim but it is written in manner to depend on claims 1 or 2 
which are an apparatus claim. Applicant needs to rewrite claim 14 in an independent 
form. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1, 3-8 and 14-17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Conlan et al. (U.S. Pub. No. 2001/0053537) in view of Culkin (U.S. 

Pat. No. 5,080,770) . 

Regarding claim 1 , Conlan et al. teaches a system for separating biomolecules 
by electrophorectic separation comprising: 

a first separation membrane (13, made from polyacrylamide) (see paragraph 

0083); 

first and second chambers (17 and 18) for adding sample constituent are 
disposed on either side of the membrane (see paragraph 0017 and figure 8); 

two ion-permeable restriction membranes (19 and 20) disposed on the outer side 
of first and second chambers (see paragraph 0030 and figure 8); 

buffer storage chambers (1 1 and 12) disposed on the outer side of ion- 
permeable restriction membranes (see paragraph 0013 and figure 8); 

pair of electrodes (14 and 15) are disposed outside the buffer storage chambers 
(see paragraph 0178 and figure 8). 
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Conlan et al. teaches pumping means is used to move sample, buffers or fluids 
in the chambers (see paragraph 0078) and a means is used to provide sample in the 
sample chambers (see paragraph 0017), furthermore figure 8 shows the flow of buffer 
between the buffer storage compartments, therefore it obvious a inlet/outlet is present in 
the buffer storage compartments and sample chambers. Furthermore, Culkin teaches 
separation apparatus including chambers (18 and 20) and (92 and 94) with inlet and 
outlet openings (see figure 1 ). Therefore it would be obvious to include openings in both 
sample and buffer chambers such that sample and buffer can be transferred to other 
chambers or to waste or recirculated (see col. 5, II. 32-65). 

5. Claims 2-8 and 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Conlan et al. (U.S. Pub. No. 2001/0053537) in view of Culkin (U.S. Pat. No. 
5,080,770) Tarnopolsky (U.S. Pat. No. 5,032,247) and Landers et al. (U.S. Pat. No. 
5,993,626) . 

Regarding claim 2, Conlan et al. teaches a system for separating biomolecules 
by electrophorectic separation comprising: 

a first separation membrane (13, made from polyacrylamide) (see paragraph 

0083); 

first and second chambers (17 and 18) for adding sample constituent are 
disposed on either side of the membrane (see paragraph 0017 and figure 8); 

two ion-permeable restriction membranes (19 and 20) disposed on the outer side 
of first and second chambers (see paragraph 0030 and figure 8); 
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buffer storage chambers (1 1 and 12) disposed on the outer side of ion- 
permeable restriction membranes (see paragraph 0013 and figure 8); 
Conlan et al. teaches pumping means is used to move sample, buffers or fluids in the 
chambers (see paragraph 0078) and a means is used to provide sample in the sample 
chambers (see paragraph 0017), furthermore figure 8 shows the flow of buffer between 
the buffer storage compartments, therefore it obvious a inlet/outlet is present in the 
buffer storage compartments and sample chambers. Furthermore, Culkin teaches 
separation apparatus including chambers (18 and 20) and (92 and 94) with inlet and 
outlet openings (see figure 1 ). Therefore it would be obvious to include openings in both 
sample and buffer chambers such that sample and buffer can be transferred to other 
chambers or to waste or recirculated (see col. 5, II. 32-65). 

Conlan and Culkin do not teach buffer solutions inlet and outlet ports functioning 
as electrodes, act 

However, Tarnopolsky teaches apparatus for electrophoretic separation wherein 
the electrodes are placed at the inlet and outlet of the chamber such that separate inlet 
is not needed (see col. 8, II. 3-10) and moreover Landers teaches capillary 
electrophoresis wherein the capillary inlet and outlet act as cathode and anode (see col. 
2, II. 67 over to col. 3, II. 1-2). 

Therefore, it would be obvious to one of ordinary skill in the art to modify the 
apparatus of Conlan such that inlet and outlet of buffer chamber have electrodes or act 
as electrodes as taught by Tarnopolsky or Landers because placement of electrodes in 
the inlet and outlet would obviate the need to make inlet and outlet in the chamber itself 
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as indicated in modified apparatus of Tarnopolsky (see col. 8, II. 3-10) and inlet and 
outlet will act as both electrode and to move liquid in and out of the chamber. 

6. Regarding claims 3 and 4, Conlan teaches a pumping means to move sample, 
buffers or fluids (see paragraph 0078), and thus it is obvious a pumping means can feed 
or drain solution from buffer chambers and sample chambers. Culkin also teaches two 
different pumps (24 and 44) for pumping buffer and sample respectively (see figure 1). 

7. Regarding claim 7, Conlan teaches suitable means are used to cool the buffer 
solution during separation process such that no inactivation of micromolecules occurs 
(see paragraph 0079), thus it is obvious buffer solution is fed at a specific temperature 
to prevent inactivation of micromolecules. 

8. Regarding claim 8, Conlan teaches a pumping means to move sample, buffers or 
fluids (see paragraph 0078) wherein buffer solution is of different composition (see 
paragraph 0167 and example 1) and thus it is obvious the pumping means is capable 
being switched between different buffer solution composition since the pumping means 
moves sample and buffer. 

9. Regarding claims 5 and 6, Culkin indicates in figure 2, both the inlet and outlet of 
the separation chambers have inlet formed at the lowermost position (position of the 
chamber where the liquid enters) of the chamber to feed the sample and outlet formed 
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at the uppermost position (position of the chamber where the liquid exits) of the 
chamber for draining the sample out. Similarly the inlet and outlet ports in buffer 
chambers are at the lowermost and uppermost portion of the chambers. 

10. Regarding claim 14, Conlan et al. teaches the electrophoretic separation method 
comprising the steps of: 

feeding sample solution to sample chambers (17 and 18) and applying voltage 
across the pair of electrodes (see paragraph 001 7). Conlan further teaches the buffer is 
cycled while the separation is being conducted (see paragraph 0189) using the 
apparatus of claim 1 or 2. 

1 1 . Regarding claims 1 5 and 1 6, Conlan teaches buffer is cycled while the 
separation is being conducted (see paragraph 0189), thus buffer solution continuously 
fed or drained from the buffer chambers (1 1 and 12) by the pump (see paragraph 0078). 
Conlan teach the sample is fed into the sample chambers (17 or 18) by a pumping 
means (see paragraph 0078), thus sample is fed continuously. 

12. Regarding claim 1 7, Culkin indicates in figure 2, both the inlet and outlet of the 
buffer chambers have inlet formed at the lowermost position (position of the chamber 
where the liquid enters) of the chamber to feed the sample and outlet formed at the 
uppermost position (position of the chamber where the liquid exits) of the chamber for 
draining the buffer out. 
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13. Claims 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Conlan and Culkin as applied to claims 1 and 2 above, and further in view of Liljestrand 
et al. (U.S. Pat. No. 6,517,777). 

Regarding claims 9-1 1 , Conlan teaches a pumping means to move sample, 
buffers or fluids (see paragraph 0078) wherein buffer solution is of different composition 
(see paragraph 0167 and example 1) and thus it is obvious the pumping means is 
capable being switched between different buffer solution composition since the pumping 
means moves sample and buffer. 

Conlan teaches selection or application of the voltage/current applied depends 
on the separation (see paragraph 0092). Conlan and Culkin do not teach a waveform 
generator and a coordination controller. 

However, Liljestrand teaches an apparatus for detecting analytes wherein a 
waveform generator is coupled to electrodes and a controller which is coupled to 
waveform generator and controls the operation of the waveform and also capable of 
performing fluid exchange (see col. 9 II. 11-35). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to incorporate a waveform generator and a controller of Liljestrand with the 
device of Conlan because waveform generator generate waveforms of any shape thus 
numerous selection or application of voltage can be applied depending on the 
separation needed and a controller can controlled numerous operation of the device 
(see col. 17 II. 13-21) to make further to make the device a compact assembly. 
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14. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Conlan and Culkin as applied to claim 1 and 2 above, and further in view of Jones 
et al. (WO 01/53817). 

Regarding claims 12 and 13, Conlan and Culkin does not teach gel is supported 
on a porous plate and biological material bound to the gel material. 

However, Jones et al. teach a thin gel for separating and detecting a target 
molecule wherein the gel being placed on non-conductive porous material such a mesh 
or mat and (see page 5, II. 14-20) gel further includes capturing probes such as nucleic 
acid probes (page 6, II. 6-18). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to modify the Conlan gel by placing the gel on a porous material and 
incorporate capturing probe in the gel because the gel supported on the mesh can be 
relocated or moved (see Jones, page 5, II. 14-20) and gel with capturing probe can be 
utilized to detect DNA as the capturing probe such as nucleic acid probes specifically 
bind to the nucleic acid sequence (see Jones, page 6, II. 6-18). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GURPREET KAUR whose telephone number is 
(571)270-7895. The examiner can normally be reached on Monday-Friday (Alternate 
Friday Off), 8:00-5pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571)272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
/G. KV 

Examiner, Art Unit 1795 
7/16/2010 



